There are a number of individual components which can be added to make the total endogenous nitrogen flow. Corring (1975) found that pancreatic secretions amounted to 3-4 g N/d for the 45 kg pig or 11 7; of the dietary N intake. Horszczaruk et al. (1974) estimated from studies with isolated loops ofjejunum that the total endogenous N secretions in the intestines could be 1CL22 g/d.
During the passage of food through the alimentary tract, considerable quantities of endogenous protein are added in the form of digestive secretions and desquamated mucosal cells. Estimates have been made of the size of this addition of endogenous protein. Nasset (1965) suggested that it was several times greater than the protein content of the diet, although much lower estimates were made by recent workers Zebrowska et al. 1975) .
There are a number of individual components which can be added to make the total endogenous nitrogen flow. Corring (1975) found that pancreatic secretions amounted to 3-4 g N/d for the 45 kg pig or 11 7; of the dietary N intake. Horszczaruk et al. (1974) estimated from studies with isolated loops ofjejunum that the total endogenous N secretions in the intestines could be 1CL22 g/d. Zebrowska et al. (1975) fitted 50 kg pigs with re-entrant cannulas in the duodenum and ileum and estimated endogenous N secretion to be 5-7 g/d at the duodenum and 3 g/d at the ileum. However, subsequently Low & Zebrowska (1977) found that these values were influenced by the technique of digesta collection.
The flow of N to the duodenum, jejunum, ileum and faeces in two pigs given a protein-free diet was measured by Wilson & Leibholz (1981 b) , but more information is required on the flow of endogenous N in all parts of the digestive tract, and this was measured in the present experiment, both by regression analysis and by giving an N-free diet to young pigs.
MATERIALS A N D M E T H O D S

Diets
Five diets with increasing N content were prepared as shown in Tables 1 and 2. All diets were pelleted before feeding (5 mm screen). four replicates per diet and one pig per cage. Diets were offered ad lib. to 22 d of age and water was available from nipple drinkers. Cages were in a draught-free room maintained at 30°. Faeces and urine were collected from 22-27 d of age. Food intake was measured daily and pigs were weighed weekly.
Indigestible marker was sprayed on the diets given between 22 and 27 d of age and feed was restricted to 150 g/d, fed hourly. The marker during this period was lo3Ru-labelled Tris-( 1 ,lo-phenanthro1ine)-ruthenium (11) chloride (*O3Ru-P1 and details of the procedures have been described by Wilson & Leibholz (1981 a) . The daily intake of the isotope was approximately 2 pCi lo3Ru-P.
At 27 d of age, exactly 15 min after an hourly feeding, the pigs were anaesthetized by intravenous administration of Surital (sodium thiamylal ; Parke Davis & Co., Sydney). The intestinal tract was removed under these conditions to prevent, as much as possible, the shedding of epithelium into the intestinal lumen. The length of the small intestine was measured and then divided into three equal parts (designated as duodenum, jejunum and ileum). All digesta was rapidly removed from the intestines, stomach, caecum and colon, weighed, the pH determined and stored at -20'.
Analytical methods
Digesta samples were homogenized and samples were counted in an Auto Gamma Spectrophotometer (Model 5320; Packard Instrument Co. Inc., Ill.). Dry matter (DM) was determined in a forced-air oven at 95' . Amino acids in feed and digesta samples were determined using ion-exchange chromatography (TSM Amino Acid AutoAnalyzer ; Technicon Equipment Ltd, Sydney). Samples were hydrolyzed in 6~-hydrochloric acid for 24 h at 136'.
R E S U L T S
Performance of pigs
The weight gains and N retention (Table 2) increased linearly as the dietary N content of the diets increased.
The flow of digesta (Table 3 ) through the stomach increased with increasing protein content of the diet, although 150 g air-dry food/d was offered to each pig. However, the total flow of digesta in the duodenum was similar for all diets. The flow of digesta through the jejunum and ileum decreased as the N content of the diets increased. The N content of the diets did not have a significant (P < 0.05) effect on the flow of digesta through the caeciim or large intestine. Retention time (Table 4) of digesta in the stomach was reduced with increasing protein content in the diets given to the pigs, but retention time of digesta in the rest of the tract was similar for all diets.
Endogenous nitrogen in young pigs
Flow of DM (Table 5 ) through the stomach was similar to the DM intake of the pigs given all diets. The digestion and absorption of DM in the duodenum was between 63 and 72% of that apparently digested in the whole tract. There were no differences between the diets. Flow of N (Table 6 ) through the stomach of the pigs was greater than the N intake for the pigs given all diets. This was also the situation for the flow of N to the duodenum in the pigs given the diets containing only 0.9 and 9.7 g N/kg. Although the greatest absorption of DM occurred in the duodenum, the major sites of N absorption were the jejunum and ileum. Flow of N through the stomach, duodenum, jejunum and ileum was postively correlated with the N intake ( Table 7) , but there was no correlation between N intake and N flow in the caecum, large intestine or faeces. This suggests that the N in these parts of the digestive tract was mainly from endogenous secretions or of microbial origin rather than undigested dietary N.
Endogenous N flow has been calculated by regression analyses (Table 7 ) and found to be 1.75,4.48,4.16,3.44,2.71,2.61 and 1.69 g N/kg DM intake for the stomach, duodenum, jejunum, ileum, caecum, large intestine and faeces respectively.
Flow of amino acids to the ileum
The amino acid composition of the ileal contents (Table 8) was similar for the pigs given all five diets with the exception of a higher glycine and lower lysine content in the ileal digesta of the pigs given the almost N-free diet. The amino acid content of the dietary protein was different from that of the ileal digesta, with higher concentrations of isoleucine, leucine, methionine, phenylalanine and glutamic acid. This would suggest that the amino acids in ileal digesta were largely of endogenous origin. However, some dietary N was present in ileal digesta as there was a positive correlation between dietary N intake and the flow of total N, histidine, isoleucine, leucine, lysine, phenylalanine, threonine, valine, alanine and tyrosine to the ileum (Tables 7 and 10 ). The increasing flow of amino acids to the ileum for the pigs given increasing dietary N intakes is shown in Table 9 .
DISCUSSION
The flow of endogenous N in the digestive tract was similar when measured by regression analysis or by giving an almost N-free (0.9 g N/kg) diet. found that endogenous N secretion in the stomach and duodenum was unaffected by the protein level in the diet. However, in more recent reports by Krawielitzki et al. (1979) and Buraczewska et al. (1979) , the flow of endogenous N and methionine to the duodenum was greater in pigs given a diet containing wheat gluten than when the diet given was N-free. Carlson & Bayley (1970) found that estimates of endogenous N flow by regression analysis in pigs given casein and those determined directly in pigs given an N-free diet were similar, but regression analysis with soya-bean meal as the source of dietary protein underestimated endogenous N. From the present experiment, it may be concluded that endogenous N flow can be estimated by giving an almost N-free diet or by regression analysis from pigs given diets containing casein. The endogenous N in the stomach was found to be 1.75 g/kg DM intake. There appears to be no other estimate of the total endogenous N in the stomach of the pig although gastric digestion due to the activity of pepsin is known to occur in growing pigs (Lawrence, 1972) . Other sources of endogenous N would be the sloughing of epithelial cells and saliva. Arkhipovets (1956) measured parotid saliva flow and protein content. Extrapolation of his values to younger pigs would indicate a flow of saliva N of 04-0.8 g/d. The volume of gastric secretion has been measured in isolated stomach pouches of the pig (Kvasnitskii, 1951) , and the protein content has been measured in other species. Again, by extrapolation the daily N contribution from these secretions may be 1 g/d. If there was no absorption of N in the stomach, this would mean that the sloughing of epithelial cells would not be a major contribution to the endogenous N in the stomach.
Several estimates of endogenous N flow to the duodenum have been made. The pancreas secretes 3-5 g N/d (Corring et al. 1972; Corring, 1975) and the gall bladder secretes 2 g N/d (Sambrook, 1981) in 35-45 kg pigs. This would be approximately 2.7 g N/d per kg DM intake. In addition to the secretions from the pancreas and the gall bladder, the duodenal mucosa is glandular (Brunner's glands) and from this tissue there is a viscous, alkaline secretion which contributes to the endogenous N in the duodenum. The sloughing of epithelial cells would be the other source of endogenous N. The total endogenous N flow in the duodenum has been estimated to be approximately 3.C3.9 g/d per kg DM intake with 40 kg pigs given N-free diets Zebrowska et al. 1975; Krawielitzki et al. 1979) . Slightly higher values of 5 g N/d per kg DM intake were obtained by Kohler et al. (1978) and by Buraczewska et al. (1979 ). Kohler et al. (1978 (1974) . Feeding conditions and age of the pigs may explain these differences.
The amino acid composition of ileal contents showed some similarity to that of the diet in that the regression equation for amino acid intake and flow to the ileum was significant for histidine, isoleucine, leucine, lysine, phenylalanine, threonine, valine, alanine and tyrosine with r2 values of 0.17-0.36. These results are similar to those of and Holmes et al. (1974) obtained with cannulated pigs. Buraczewska et al. (1979) and Wunsche et al. (1979) described the flow of endogenous amino acids through cannulas in the terminal ileum of pigs even an N-free diet, and their values are approximately half those in the present experiment for the whole lower third of the small intestines; similarly the flow of total endogenous N was approximately half the level of the present study, as mentioned earlier. All the results discussed previously have referred to the flow of endogenous N in the digestive tract. It must be remembered that these values are the balance between the secretion of endogenous N and its reabsorption along the tract. However, the rate of absorption of endogenous N may be less than that of dietary N Zebrowska et al. 1976 ).
In the experiments of Wilson & Leibholz (1981 b) no absorption of N occurred in the duodenum while the apparent absorption of N in the present experiment was up to 18%, and its absorption was largely completed by the jejunum. This difference can be explained by the sectioning of the small intestines. In the work of Wilson & Leibholz (1981 b) , the duodenum was 1.5 m in length, jejunum 2.0 m and ileum approximately 5.5 m. In the present experiments the sections were each one-third of the total lengths of the intestines or approximately 3 m.
Addition of protein to the diets increased the net secretion of water to the stomach. This observation is difficult to explain, especially as there is little hydrolysis of protein in the stomach of young pigs (Wilson & Leibholz, 198 1 b) . The flow of digesta to the duodenum was similar for all diets.
The N content of the diets ranged from 0.9 to 39.2 g/kg DM. By regression, it was calculated that the N content of the diet required for maintenance of live weight was 12.8 g/kg and that for zero N balance was 7.2 g/kg. The values of 39.2 g N/kg DM should have approached the requirement of maximum weight gains for pigs given casein diets (Wilson & Leibholz, 1979) (Table 2 ).
The absorption of 70% DM and 18% N took place in the duodenum. Of the absorption of N, 70% occurred between the duodenum and jejunum. This big difference in sites of absorption of N and DM was not observed by Zebrowska el al. (1975) nor Wilson & Leibholz (1981 6) . The results from the present experiments agree with those of Leibholz (1981) where the sampling procedure was similar to that of the present experiment. The casein in the present diets should have been substantially hydrolysed in the duodenum (Liebholz, 198 l), so this could not explain the difference in the absorption of N and DM. However, the present diets contained lactose which may be more readily absorbed than the starch in the diets given to pigs by Zebrowska er al. (1975) and Wilson & Leibholz (1981 b) .
It may be concluded that the flow of endogenous N can be estimated from the regression technique in pigs given increasing amounts of casein or for pigs given a nearly N-free diet.
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